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(54) CONDUCTIVE ROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive roller provided with 
plural rubber layers on a core bar functioning also as a feed electrode 
such as an electrifying roller or a transfer roller and capable of obtaining 
a uniform electrifying current or a uniform transfer current in the 
longitudinal direction of the roller by impressing bias so that an image 
having no end fogging or end scattering can be obtained even when a 
resistance value at both ends of the roller rises because of distortion 
caused at both ends at the time of forming the conductive roller. 
SOLUTION: The electrifying roller 20 is provided with the elastic layer 
20b made of rubber on the core bar 20a, provided with a resistance 
adjusting layer 20c made of middle-resistance (semiconductive) rubber 
on the layer 20b, and provided with a protection layer 20d made of the 
middle-resistance (semiconductive) rubber on the layer 2c. The 
thickness Del of the resistance adjusting layer 20c1 at the end (g) to 
12% from the respective end faces of the roller 20 is made smaller than 
the thickness Dc2 of the resistance adjusting layer 20c2 in other parts, 
so that the electrostatic capacity of the resective ends (g) of the roller 
20 is made larger than that in other parts. 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The conductive roller characterized by making electrostatic capacity of the 
edge of less than 1 5% of longitudinal directions larger than other portions from each 
end face of the longitudinal direction ends of the aforementioned conductive roller in 
the conductive roller which carries out contact rotation at the image support which 
comes to prepare a two or more layers rubber layer, and by which a picture is formed 
on rodding which served as the electric supply electrode. 

[Claim 2] The aforementioned conductive roller is a conductive roller of the claim 1 
which made electrostatic capacity of the aforementioned edge of the aforementioned 
conductive roller larger than other portions by having a two or more layers rubber 
layer containing at least one layer of rubber layers of half-electric conduction, and 
making thickness of the portion corresponding to the aforementioned edge of the 
rubber layers of the aforementioned half electric conduction thinner than other 
portions. 

[Claim 3] The aforementioned conductive roller is a conductive roller of the claim 2 
which made electrostatic capacity of the aforementioned edge of the aforementioned 
conductive roller larger than other portions by having a two or more layers rubber 
layer containing the rubber layer for resistance adjustment of half^electric conduction, 
and the rubber layer for protection of half-electric conduction of the best layer on it, 
and making thickness of the portion corresponding to the aforementioned edge of the 
rubber layers for the aforementioned resistance adjustment thinner than other 
portions. 

[Claim 4] The aforementioned conductive roller is a conductive roller of the claim 2 
which made electrostatic capacity of the aforementioned edge of the aforementioned 
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conductive roller larger than other portions by having a two or more layers rubber 
layer containing the rubber layer for resistance adjustment of half-electric conduction, 
and the rubber layer for protection of half-electric conduction of the best layer on it, 
and making thickness of the portion corresponding to the aforementioned edge of the 
aforementioned rubber layers for protection thinner than other portions. 
[Claim 5] The aforementioned conductive roller is a conductive roller given in one 
term of the claims 2-4 which are the electrification rollers which use an image support 
for being charged primarily before formation of a picture. 

[Claim 6] The aforementioned conductive roller is a conductive roller of the claim 1 
which made electrostatic capacity of the aforementioned edge of the aforementioned 
conductive roller larger than other portions by having a two or more layers rubber 
layer containing the rubber layer of high resistance of the best layer, and making 
thickness of the portion corresponding to the aforementioned edge of the rubber 
layers of the aforementioned quantity resistance thinner than other portions. 
[Claim 7] The aforementioned conductive roller is a conductive roller of the claim 6 
which is the imprint roller which uses a picture for imprinting from an image support to 
record material after formation of a picture. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
conductive roller used as an electrification roller or an imprint roller in image 
formation equipments, such as a printer of an electrophotography method, and a 
copying machine. 
[0002] 

[Description of the Prior Art] Conventionally, image formation equipments, such as a 
printer of an electrophotography method and a copying machine, are known. An 
example of image formation equipment is shown in drawing 12 . This image formation 
equipment *♦** the record material of A3 size, and has the performance which can 
output a picture by per minute 12 sheets. 

[0003] In drawing 12 , a sign 1 is a photoconductor drum (image support), a 
photoconductor drum 1 carries out coating of the organic light semiconductor (OPC) 
layer to the front face of an aluminum cylinder with an outer diameter of 30mm, and 
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has become it, and the length is set to 380mm in which image formation is possible at 
the paper of A3 size (image formation width of face of 297mm). 
[0004] The electrification roller 2 is formed in the photoconductor drum front face in 
the state of the pressure welding to this photoconductor drum 1. The electrification 
roller 2 forms in redding the elastic layer of the rubber material by which resistance 
adjustment was carried out etc., and has become it, and effective length of 14mm and 
rubber elastic layer is set to 310mm for the outer diameter. The electrification roller 2 
is pressed against the front face of a photoconductor drum 1 by the total pressure of 
900gf(s). 

[0005] Uniform electrification of the front face of a photoconductor drum 1 is carried 
out at predetermined potential by impressing the electrification bias which 
superimposed direct current voltage and alternating voltage between rodding and the 
aluminum cylinder section of a photoconductor drum 1 using the primary 
electrification power supply 3 linked to rodding 2a of the electrification roller 2. If an 
example of electrification bias is shown, alternating voltage will be the frequency of 
1200Hz, voltage value 2100Vpp, and the constant-current voltage of the current value 
A of 1 250micro, and direct current voltage will be -650V. The potential VD (dark 
space potential) by which converged the surface potential of a photoconductor drum 
1 on about -630V. and abbreviation-630V were stabilized by impression of this 
electrification bias is obtained. 

[0006] A front face is exposed by laser beam L by which the photoconductor drum 1 
by which uniform electrification was carried out is scanned in the direction of an axis 
of a photoconductor drum 1. Laser beam L is generated by turning on the laser light 
source which is not illustrated [ semiconductor laser ] according to a picture signal. 
Potential VL (bright section potential) decreases the exposure section of 
photoconductor drum 1 front face where laser beam L was exposed to about "-170V. 
Thus, the electrostatic latent image according to the picture signal is formed in the 
front face of a photoconductor drum 1 as the bright section potential section which 
made the dark space potential section the background. 

[0007] The electrostatic latent image formed in the front face of a photoconductor 
drum 1 is developed by the developer 4, and is visualized. The developing roller 5 
which a developer 4 rotates in the predetermined direction in the position which the 
toner is held inside and countered it at the photoconductor drum 1 of a developer 4 is 
installed. The toner in a developer 4 is supported on the front face of the developing 
roller 5 to rotate, and is regulated by the development blade 6 which contacted the 
front face of a developing roller 5, and a thin layer coat is carried out to the thickness 
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of about 200 micrometers. In this example, the toner on a developing roller 5 is 
charged in negative polarity by **** with the development blade 6. 
[0008] By the development power supply which is not illustrated between 
photoconductor drums 1 , the frequency of 1 800Hz and the development bias which 
superimposed the alternating voltage of voltage value ISOOVpp are impressed to a 
developing roller 5 at the direct current voltage of -500V. The toner conveyed by the 
development section which countered with the photoconductor drum 1 by rotation of 
a developing roller 5 flies in the Ming potential section of a photoconductor drum 1 
from a developing roller 5 by impression of development bias, and adheres, and a 
latent image is visualized as a toner image. 

[0009] The toner image obtained on the photoconductor drum 1 is imprinted by the 
record material 8, such as paper conveyed by the photoconductor drum 1, by 
operation of the imprint roller 7. The record material 8 is supplied to a photoconductor 
drum 1 according to formation of a toner image by the feed equipment which is not 
illustrated, and while the imprint roller 7 contacts a photoconductor drum 1 and 
pinches the record material 8 between photoconductor drums 1 synchronizing with 
this, it is conveyed. About +3kV imprint bias is impressed to the imprint roller 7 by the 
imprint power supply which is not illustrated, the toner on a photoconductor drum 1 
transfers on the record material 8 by the operation, and a toner image is imprinted by 
the front face of the record material 8. 

[0010] The record material 8 by which the toner image was imprinted is conveyed by 
the fixing assembly which dissociates from a photoconductor drum 1 and is not 
illustrated, by heating and pressurizing there, the front face of the record material 8 is 
fixed to a toner image, and the image formation to the record material 8 ends it. After 
the photoconductor drum 1 which the imprint ended wants to contact in the direction 
of a counter and fails to scratch the toner of the imprint remainder which remained on 
the front face with the phosphorus blade 9. the image formation distance below 
electrification is again presented with it. 

[001 1] Several micrometers carrier generating layer (CGL) lb and 25-micrometer 
carrier moving-bed (CTL) 1 c on it are prepared with an outer diameter of 30mm on 
aluminum cylinder la, and the photoconductor drum 1 is constituted, as shown in 
drawing 13 . Both this carrier generating layer lb and carrier moving-bed 1c are 
formed by the dipping coating method, and styrene resin and polycarbonate resin are 
used for carrier moving-bed 1c as a binder. 

[0012] Although carrier moving-bed 1c of photoconductor drum 1 front face is 
gradually deleted by the cleaning blade 9 and goes at the time of image formation, 
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since it can delete, amounts are 0.8 micrometers / about 1 .000 sheets and that the 
poor picture of fogging by poor electrification of a photoconductor drum 1 occurs is 
the time when carrier moving-bed 1c was able to delete to about 5 micrometers, it will 
be said that the image formation of 25,000 sheets is possible for this photoconductor 
drum 1. 

[0013] As shown in drawing 1 4 , the electrification roller 2 prepares elastic layer 2b on 
redding 2a. prepares electrode layer 2c on it, prepares 2d of resistive layers on it, 
prepares protective-layer 2e on it further, and is constituted. Rodding 21 consisted of 
stainless steel with an outer diameter of 8mm, and serves as the electric supply 
electrode. 

[0014] Elastic layer 2b consists of rubber material which carried out resistance 
adjustment, and has the function to reduce the degree of hardness of the 
electrification roller 2 as a substratum of the electrification roller 2. As rubber material, 
HIDORINGOMU, EPDM, polyurethane rubber, etc. are used, and after distributing a 
metallic oxide, carbon, etc. of Ti02 grade to this rubber material and carrying out 
resistance adjustment, elastic layer 2b is formed by foaming to rubber material, and 
****(ing) and constructing a bridge on rodding 21, in it. The resistance of elastic layer 
2b is 106-108. 32-35 degrees and the thickness of omegacm and a degree of 
hardness are about 3mm by the ASUKA C degree of hardness (1 kgf load). 
[0015] Electrode layer 2c has the function as which the resistance nonuniformity of 
elastic layer 2b is completed, this electrode layer 2c distributes carbon to 
water-soluble nylon, and it is resistance 103-105 It adjusted to omegacm, and on 
elastic layer 2b, this was applied to 10 micrometers of thickness, and was formed. 
[0016] 2d of resistive layers is the layer which gives a withstand-voltage property to 
the electrification roller 2. 2d of resistive layers distributes an organic-metal salt, 
carbon, and a metallic oxide to HIDORINGOMU or NBR. and they are 107-109. 
Resistance adjustment was carried out at omegacm, and on electrode layer 2c, this 
was applied to 200 micrometers of thickness, and was formed. 
[0017] Protective-layer 2e is a wrap thing considering the front face of the 
electrification roller 2 as the maximum surface, in order to prevent that the ooze out 
of the electrification roller 2 adheres to the front face of a photoconductor drum 1. 
Protective-layer 2e distributed a metallic oxide and carbon to water-soluble nylon, 
adjusted them to the resistance cm of 108-1 01 Oohms, on 2d of resistive layers, 
applied this to 10 micrometers of thickness, and formed it. 

[0018] After the electrification roller 2 carries out the laminating of above-mentioned 
each class, it cut the excessive portion of ends and has made the desired length Lc to 
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it. 

[0019] The degree of hardness of the whole electrification roller 2 of the above 
lamination is about 28-42 degrees by the measurement under 1 kgf load with the 
ASUKA C hardness meter. Moreover, the resistance of the electrification roller 2 
contacts an aluminum cylinder (it is the same as the base of a photoconductor drum 
1) with an outer diameter of 30mm in the electrification roller 2, it is the conditions 
which impressed the electrification bias which superimposed DC of -200V on AC of 
300Hz and SOOVpp between the rodding 21 of the electrification roller 2, and the 
aluminum cylinder, and AC current value has 500-700microA Resistance to which 
500-700microA and DC current value flow on the electrification 
[0020] As shown in drawing 15 , the imprint roller 7 prepares elastic layer 7b on 
rodding 7a, prepares surface 7c on it, and is constituted. Rodding 7a consisted of 
stainless steel with an outer diameter of 8mm. and serves as the electric supply 
electrode. 

[0021] Elastic layer 7b consists of rubber material which carried out resistance 
adjustment, distributes a carbon metallurgy group oxide etc. to rubber material, such 
as EPDM, HIDORINGOMU, and polyurethane rubber, and is 105-107. Resistance 
adjustment is carried out at omegacm grade, and it is formed by foaming to the rubber 
material, and ****(ing) and constructing a bridge on rodding 7a, in it. 
[0022] Surface 7c is a layer for giving surface homogeneity to the imprint roller 7 and 
making good the photoconductor drum 1 of the electrification roller 7, and adhesion 
with the record material 8. This surface-layer 7c distributes a carbon metallurgy group 
oxide etc. to rubber material, such as polyurethane rubber and HIDORINGOMU. 
adjusts resistance to about 1 01 0-1 01 2ohmcm. and is formed by foaming to the rubber 
material, and ****(ing) and constructing a bridge on rodding 7a, in it. 
[0023] After the imprint roller 7 carries out the laminating of above-mentioned each 
class, it cut the excessive portion of ends and has made the desired length Lt to it. 
[0024] The resistance of the whole imprint roller 7 is 107-109. It is omega (DC2kV 
impression), a degree of hardness is 36-40 degrees by the ASUKA C degree of 
hardness (Ikgf load), and the thickness of elastic layer 7b is about 4.5mm. At the time 
of an imprint, the electrification roller 7 was pressed against the front face of a 
photoconductor drum 1 by total-pressure lOOOgf, and formed about 2mm imprint nip 
between photoconductor drums 1. The effective length «=Lt) of the imprint roller 7 is 
300mm. 
[0025] 

[Problem(s) to be Solved by the Invention] As described above, the conductive roller 
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of the electrification roller 2 or the imprint roller 7 is adjusted longitudinally by cutting 
both ends by cutting members, such as a cutter, in order to obtain the desired length 
at the time of creation. 

[0026] However, if a cutting member cuts the both ends of a conductive roller, the 
stress applied to a conductive roller from a cutting member will remain to the both 
ends of a conductive roller, and electric resistance of the both ends of a conductive 
roller will become large compared with the other portion. 

[0027] Although there is also the method of creating a conductive roller using a form 
block so that the desired length may be obtained, in order that the stress at the time 
of molding may not act uniformly compared with the portion with the other both ends 
of a conductive roller, electric resistance will become large similarly. 
[0028] Thus, if resistance of conductive roller both ends becomes large as compared 
with portions other than an edge, in the case of the electrification roller 2. the amount 
of electrification current which flows from the electrification roller 2 to a 
photoconductor drum 1 will decrease in the portion of an edge, for example. For this 
reason, dark space potential VD of a request of the surface potential of the 
photoconductor drum 2 by electrification in the portion of both ends It may not 
converge but the same Ming potential section as the electrostatic latent image 
formed of exposure of a laser beam may arise locally. Local toner adhesion arises to 
the both ends of a photoconductor drum 1 in development by this, and the situation 
where a toner is imprinted by punctate on the record material 8 arises. 
[0029] Since this phenomenon originates in the resistance rise of the both ends of the 
electrification roller 2, it is called edge fogging. 

[0030] Moreover, in the case of the imprint roller 7. the amount of imprint current 
which flows from an imprint nip with a photoconductor drum 1 to the record material 8 
decreases, and the situation where it becomes impossible to imprint the toner image 
on a photoconductor drum 1 faithfully on record material, and a toner image scatters 
arises in it. Similarly, since this phenomenon originates in the resistance rise of the 
both ends of the imprint roller 7, it is called edge spilling. 

[0031] Therefore, the purpose of this invention is set on conductive rollers which 
prepared the two or more layers rubber layer on redding which served both as the 
electric supply electrode, such as an electrification roller and an imprint roller. Even if 
the resistance of both ends is rising by distortion which went into the both ends at the 
time of creation, it is offering the conductive roller which made it possible to be able 
to acquire uniform electrification current and imprint current by the roller longitudinal 
direction by impression of bias, and to acquire a picture without an edge fogging or 
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edge spilling. 
[0032] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the 
conductive roller concerning this invention. If it summarizes, this invention will be a 
conductive roller characterized by making electrostatic capacity of the edge of less 
than 15% of longitudinal directions larger than other portions from each end face of 
the longitudinal direction ends of the aforementioned conductive roller in the 
conductive roller which carries out contact rotation at the image support which 
comes to prepare a two or more layers rubber layer, and by which a picture is formed 
on rodding which served as the electric supply electrode. According to this invention, 
the aforementioned conductive roller has a two or more layers rubber layer containing 
at least one layer of rubber layers of half-electric conduction, and made electrostatic 
capacity of the aforementioned edge of the aforementioned conductive roller larger 
than other portions by making thickness of the portion corresponding to the 
aforementioned edge of the rubber layers of the aforementioned half electric 
conduction thinner than other portions. 

[0033] The aforementioned conductive roller has a two or more layers rubber layer 
containing the rubber layer for resistance adjustment of half-electric conduction, and 
the rubber layer for protection of half-electric conduction of the best layer on it, and, 
according to one mode of this invention, made electrostatic capacity of the 
aforementioned edge of the aforementioned conductive roller larger than other 
portions by making thickness of the portion corresponding to the aforementioned edge 
of the rubber layers for the aforementioned resistance adjustment thinner than other 
portions. Or electrostatic capacity of the aforementioned edge of the aforementioned 
conductive roller was made larger than other portions by making thickness of the 
portion corresponding to the aforementioned edge of the aforementioned rubber 
layers for protection thinner than other portions. The aforementioned conductive 
roller is an electrification roller which uses an image support for being charged 
primarily before formation of a picture. 

[0034] According to other one modes of this invention, the aforementioned 
conductive roller has a two or more layers rubber layer containing the rubber layer of 
high resistance of the best layer, and made electrostatic capacity of the 
aforementioned edge of the aforementioned conductive roller larger than other 
portions by making thickness of the portion corresponding to the aforementioned edge 
of the rubber layers of the aforementioned quantity resistance thinner than other 
portions. The aforementioned conductive roller is an imprint roller which uses a 
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picture for imprinting from an image support to record material after formation of a 

picture. 

[0035] 

[Embodiments of the Invention] The example concerning this invention is hereafter 
*He(ed) on a drawing, and it explains in more detail. 

[0036] The cross-sectional view in which example 1 drawing 1 shows one example of 
the conductive roller of this invention, and drawing 2 are drawings of longitudinal 
section. Before this conductive roller forms a picture in a photoconductor drum 
(image support), it is constituted by the electrification roller which uses the front face 
of a photoconductor drum for being charged primarily. 

[0037] As shown in drawing 1 , the electrification roller 20 prepares elastic layer 20b 
on rodding 20a, prepares resistance adjustment layer 20c on it, prepares 20d of 
protective layers on it, and is constituted. Rodding 20a consisted of stainless steel 
with an outer diameter of 8mm, and serves as the electric supply electrode. 
[0038] Elastic layer 20b is 106-108 by consisting of sponge to which EPDM rubber 
was made to foam, distributing carbon as an electric conduction agent to rubber 
material, and carrying out resistance adjustment. It considers as the inside resistive 
layer about omegacm (half-conductive layer). Thus, good adhesion with a 
photoconductor drum is given to the electrification roller 20 by forming elastic layer 
20b by sponge, and considering as a moderate degree of hardness. 
[0039] Resistance adjustment layer 20c distributes carbon as an electric conduction 
agent to HIDORINGOMU, and is 107-109. It forms in the inside resistive layer about 
omegacm, i.e., a half-conductive layer, and resistance of the electrification roller 20 
whole is adjusted. 

[0040] 20d of protective layers distributes carbon as an electric conduction agent to 
HIDORINGOMU, and they are 107-109. It has the function which is wearing the front 
face of the inside resistive-layer ****** cage about omegacm, and the electrification 
roller 20 as the maximum surface, and prevents that the ooze from the rubber material 
of resistance adjustment layer 20c under it or elastic layer 20b adheres on the 
surface of a photoconductor drum, and makes the front face of the electrification 
roller 20 smooth. 

[0041] Although various methods could be used for manufacturing the electrification 
roller 20, in this example, die forming of the elastic layer 20b was carried out, and 
resistance adjustment layer 20c and 20d of protective layers were formed by dipping. 
[0042] Namely, by arranging rodding 20a at the center of the mold of fabrication, being 
filled up with the EPDM rubber which blended the electric conduction agent in a mold. 



9 



foaming to EPDM rubber, and constructing a bridge Form elastic layer 20b on the 
superficies of redding 20a, and it floods with the melting liquid of HIDORINGOMU 
which subsequently distributed carbon. Resistance adjustment layer 20c is formed on 
elastic layer 20b, it is immersed in the nylon solution which subsequently distributed 
Sn02. and the electrification roller 20 of the desired length is obtained by forming 20d 
of protective layers on resistance adjustment layer 20c. 

[0043] The degree of hardness of the whole electrification roller 20 of the above 
lamination is about 35-39 degrees by the measurement under 1kgf load with the 
ASUKA C hardness meter. 

[0044] Since distortion goes into elastic layer 20b at longitudinal direction both ends 
by die forming and resistance of the both ends of the electrification roller 20 becomes 
high, it becomes impossible now, to charge uniformly elastic layer 20b of the 
electrification roller 20 by the longitudinal direction in a photoconductor drum by AC 
electrification bias impression with this. 

[0045] Then, in this invention, in order that resistance of the both ends of the 
electrification roller 20 might lose the influence by the high thing and might enable it to 
charge a photoconductor drum uniformly in a longitudinal direction, as shown in 
drawing 2 , electrostatic capacity of less than 1 5% of edge g was made larger than the 
portion of others of the electrification roller 20 from each end face of the 
electrification roller 20 at the longitudinal direction. 

[0046] According to this example, electrostatic capacity of each edge g of the 
electrification roller 20 was made larger than the electrostatic capacity of other 
portions by being thinner than Dc2 in Del, that is, setting thickness of the resistance 
adjustment layer 20c 1 of the edge g from each end face of the electrification roller 20 
to 12% to Dc1<Dc2 as thickness Dc2 of Dc1 and the resistance adjustment layer 20c2 
of other portions. Adjustment of the thickness of resistance adjustment layer 20c was 
realized by making late coating speed by the day ping of resistance adjustment layer 
20c in the portion equivalent to the edge g of the electrification roller 20. 
[0047] In this example, stainless sheet metal (0.05mm in thickness) with a width of 
face of 5mm is twisted around the electrification roller 20. and they are 1500Vpp(s) 
and 1600Hz to DC voltage of 650V between redding 20a of the electrification roller 20, 
and stainless steel sheet metal. The electrification bias which superimposed AC 
voltage was impressed and the electrostatic capacity of the electrification roller 20 
and the electrification AC current which flowed then were measured. The distribution 
on the longitudinal direction of the electrostatic capacity of the electrification roller 
20 is shown in drawing 3 , and AC current value is shown in drawing 4 . For comparison. 
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electrostatic capacity and AC current were similarly measured like before about the 
case where change is not given to the thickness of resistance adjustment layer 20c of 
the electrification roller 20. A result is similarly shown in drawing 3 and drawing 4 . 
[0048] AC current sufFicient [ as shown in drawing 3 / since electrostatic capacity is 
made high at the longitudinal direction both ends of the electrification roller 20 ] with 
the electrification roller 20 of this example as the both ends at which resistance 
became high by distortion at the time of electrification roller creation also show to 
drawing 4 to charge a photoconductor drum by impression of electrification bias can 
be secured, and uniform AC current can be passed by the longitudinal direction, 
therefore it turns out that a photoconductor drum 1 can be charged without 
nonuniformity in a longitudinal direction. 

[0049] On the other hand, with the electrification roller of the example of comparison, 
since it is not performing making electrostatic capacity high at the longitudinal 
direction both ends of an electrification roller, flowing AC current cannot decrease at 
the high both ends of resistance, cannot bring a result which cannot be uniformly 
passed by the longitudinal direction, and cannot be uniformly charged by the 
longitudinal direction in a photoconductor drum. 

[0050] In this example, the electrification roller 20 was used for electrification of the 
photoconductor drum 1 of the image formation equipment of drawing 1 2 . image 
formation was performed in the low-humidity/temperature environment which an 
edge fogging tends to generate, the picture was imprinted to the record material which 
left by low-humidity /temperature environment for several days, and it was made to 
fully dry. and the generating situation of the edge fogging of a picture was checked. 
Consequently, in this example, the edge fogging of the picture generated in the 
example of comparison was not accepted. 

[0051] As mentioned above, since according to this example thickness of resistance 
adjustment layer 20c was made thin and electrostatic capacity was enlarged about 
the longitudinal direction both ends of the electrification roller 20, the picture which 
secures AC electrification current required for electrification of a photoconductor 
drum by electrification bias impression, and can be uniformly charged in a longitudinal 
direction in a photoconductor drum, consequently does not have an edge fogging at 
the both ends at which resistance became high at the time of creation of the 
electrification roller 20, either can be acquired. 

[0052] Example 2 drawing 5 is the cross section showing the edge of the 
electrification roller in other operations of this invention. 

[0053] In this example, as shown in drawing 5 . electrostatic capacity of each edge g of 
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the electrification roller 20 was made larger than the electrostatic capacity of other 
portions by being thinner than Dd2 in Dd1 , that is, setting [ 20d of protective layers of 
the portions of Ddl and others ] thickness of 1 to Dd1<Dd2 as thickness Dd2 of 2, 20d 
of protective layers of the edge g from each end face of the electrification roller 20 to 
1 0%. Adjustment of the thickness of 20d of protective layers was realized by making 
late similarly coating speed by the day ping of 20d of protective layers in the portion 
equivalent to the edge g of the electrification roller 20. 

[0054] AC current value according the distribution in the longitudinal direction edge of 
the electrostatic capacity of the electrification roller 20 in this example to 
electrification bias impression is shown in drawing 6 at drawing 7 . Similarly, the 
electrostatic capacity and AC current value at the time of examining without giving 
change to the thickness of 20d of protective layers of the electrification roller 20 are 
also shown in drawing 6 and drawing 7 like before for comparison. 
[0055] It is the same as that of an example 1, stainless sheet metal (0.05mm in 
thickness) with a width of face of 5mm is twisted around the electrification roller 20, 
and the measuring method of electrostatic capacity and AC current value is 
1500Vpp(s) and 1600Hz to DC voltage of 650V between the redding 20a and stainless 
steel sheet metal. The electrification bias which superimposed AC voltage was 
impressed and measured. 

[0056] Current sufficient [ as shown in drawing 6 / since electrostatic capacity is 
made high at the longitudinal direction both ends of the electrification roller 20 ] with 
the electrification roller 20 of this example as the both ends at which resistance 
became high by distortion at the time of electrification roller creation also show to 
drawing 7 to charge a photoconductor drum by impression of electrification bias can 
be secured, and uniform AC current can be passed by the longitudinal direction, 
therefore it turns out that a photoconductor drum 1 can be charged without 
nonuniformity in a longitudinal direction. 

[0057] On the other hand, with the electrification roller of the example of comparison, 
since it is not performing making electrostatic capacity high at the longitudinal 
direction both ends of an electrification roller, flowing AC current cannot decrease at 
the high both ends of resistance, cannot bring a result which cannot be uniformly 
passed by the longitudinal direction, and cannot be uniformly charged by the 
longitudinal direction in a photoconductor drum. 

[0058] In this example, the electrification roller 20 was used for electrification of the 
photoconductor drum 1 of the image formation equipment of drawing 1 2 . like the time 
of an example 1 . image formation was performed in the low-humidity /temperature 
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environment, the picture was imprinted to the record material which left by 
low-humidity /temperature environment for several days, and it was made to fully dry, 
and the generating situation of the edge fogging of a picture was checked. 
Consequently, the edge fogging of the picture generated conventionally was not 
accepted in this example. 

[0059] As mentioned above, since according to this example thickness of 20d of 
protective layers was made thin and electrostatic capacity was enlarged about the 
longitudinal direction both ends of the electrification roller 20, the picture which 
secures AC electrification current required for electrification of a photoconductor 
drum by electrification bias impression, and can be uniformly charged in a longitudinal 
direction in a photoconductor drum, consequently does not have an edge fogging at 
the both ends at which resistance became high at the time of creation of the 
electrification roller 20, either can be acquired. 

[0060] In the above example, each can also make both thickness thin, although one 
thickness of resistance adjustment layer 20c of the electrification roller 20 or 20d of 
protective layers was made thin at both ends. Moreover, since the electrification roller 
20 carried out die forming of the elastic layer 20b to request length and formed 
resistance adjustment layer 20c and 20d of protective layers by dipping on it. although 
it has not carried out cutting ends at the time of creation, after forming these each 
class, it may cut ends, and should just make thin thickness, such as a resistance 
adjustment layer of the portion equivalent to the both ends after cutting. 
[0061] The cross-sectional view in which example 3 drawing 8 shows one example of 
further others of the conductive roller of this invention, and drawing 9 are drawings of 
longitudinal section. This conductive roller is constituted by the imprint roller used for 
imprinting a picture from a photoconductor drum to record material after forming a 
picture in a photoconductor drum. 

[0062] The imprint roller 70 of this example prepares elastic layer 70b on redding 70a 
which served as the electric supply electrode, prepares surface 70c on it, and is 

constituted. 

[0063] Elastic layer 70b is 107-109 by consisting of sponge which foamed to EPDM 
rubber and was made to construct a bridge, distributing carbon as an electric 
conduction agent to rubber material, and carrying out resistance adjustment. It 
considers as the inside resistive layer (half-conductive layer) about omegacm (at the 
time of DC2kV impression). Thus, a moderate degree of hardness is given to the 
imprint roller 70 with which the suitable imprint nip for the imprint roller 70 and a 
photoconductor drum is formed by forming elastic layer 70b by sponge. 
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[0064] Surface 70c distributes carbon as an electric conduction agent to 
HIDORINGOMU, and forms it in an about [ 1010-1012ohmcm ] high resistive layer. 
[0065] Although various methods could be used for manufacturing the imprint roller 70. 
in this example, die forming of the elastic layer 70b was carried out. and surface 70c 
was created by dipping. 

[0066] Namely, by arranging redding 70a at the center of the mold of fabrication, being 
filled up with the EPDM rubber which blended the electric conduction agent in a mold, 
foaming to EPDM rubber, and constructing a bridge Elastic layer 70b is formed on the 
superficies of rodding 70a, it floods with the melting liquid of HIDORINGOMU which 
subsequently distributed carbon, and the imprint roller 70 of the desired length is 
obtained by forming surface-layer 70c on elastic layer 70b. 

[0067] The degree of hardness of the whole imprint roller 70 of the above lamination is 
about 36-40 degrees by the measurement under a 500gf load with the ASUKA C 
hardness meter. 

[0068] Since die forming of the elastic layer 70b is carried out, distortion enters at 
longitudinal direction both ends, resistance of the both ends of the imprint roller 70 is 
high, and it becomes impossible to imprint the picture on a photoconductor drum to 
record material uniformly by AC imprint bias impression also in the imprint roller 70 at 
a longitudinal direction with this. 

[0069] Then, in order for resistance of the both ends of the imprint roller 70 to lose 
the influence by the high thing and to be able to carry out imprint electrification of the 
photoconductor drum uniformly by the longitudinal direction in this example As shown 
in drawing 9 . thickness of the surface 70c2 of the portions of Dc1 and others is set to 
Dc2 for the thickness of the surface 70c 1 of less than 1 5% of edge g from each end 
face of the imprint roller 70 at a longitudinal direction. Electrostatic capacity of each 
edge g of the imprint roller 70 was made larger than the electrostatic capacity of other 
portions by being thinner than Dc2, that is, setting Del to Dc1<Dc2. Adjustment of the 
thickness of surface 70c was realized by making late coating speed by the day ping of 
surface 70c in the portion equivalent to the edge g of the imprint roller 70. 
[0070] In this example, stainless sheet metal (0.05mm in thickness) with a width of 
face of 5mm was twisted around the imprint roller 70, the imprint bias of DC2500V 
was impressed between rodding 70a of the imprint roller 70, and stainless steel sheet 
metal, and the electrostatic capacity of the imprint roller 70 and DC current (imprint 
current) which flowed then were measured. The distribution on the longitudinal 
direction of the electrostatic capacity of the imprint roller 70 is shown in drawing 10 , 
and DC current value is shown in drawing 1 1 . For comparison, electrostatic capacity 
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and DC current were similarly measured like before about the case where change is 
not given to the thickness of surface 70c of the imprint roller 70. A result is similarly 
shown in drawing 10 and drawing 1 1 . 

[0071] Drawing 10 So that it may be shown with the imprint roller 70 of this example 
Since electrostatic capacity is made high at the longitudinal direction both ends of the 
imprint roller 70, as shown in drawing 1 1 , also at the both ends at which resistance 
became high by distortion at the time of electrification roller creation It turns out that 
sufficient DC current required for an imprint can be secured by impression of 
electrification bias, uniform DC current can be passed by the longitudinal direction, 
therefore a picture can be uniformly imprinted by the longitudinal direction of a 
photoconductor drum 1 , without producing nonuniformity, such as edge spilling, in 
record material. 

[0072] On the other hand, with the electrification roller of the example of comparison, 
since it is not performing making electrostatic capacity high at the longitudinal 
direction both ends of an electrification roller, flowing DC current cannot decrease at 
the high both ends of resistance, cannot bring a result which cannot be uniformly 
passed by the longitudinal direction, and cannot imprint the picture on a 
photoconductor drum to record material uniformly by the longitudinal direction. 
[0073] In this example, the imprint roller 70 was used for the imprint of the picture on 
the photoconductor drum 1 of the image formation equipment of drawing 12 , image 
formation was performed in the low-humidity/temperature environment which edge 
spilling tends to generate, the picture was imprinted to the record material which left 
by low-humidity /temperature environment for several days, and it was made to fully 
dry, and the generating situation of the edge fogging of a picture was checked. 
Consequently, edge spilling of the picture generated conventionally was not accepted 
in this example. 

[0074] As mentioned above, since according to this example thickness of surface 70c 
was made thin and electrostatic capacity was enlarged about the longitudinal direction 
both ends of the imprint roller 70 The picture which secures DC imprint current 
required to imprint the picture on a photoconductor drum by imprint bias impression, 
and can imprint a picture to record material uniformly by the longitudinal direction of a 
photoconductor drum, consequently does not have edge spilling at the both ends at 
which resistance became high at the time of creation of the imprint roller 70, either 
can be acquired. 

[0075] In the above example, since the imprint roller 70 carried out die forming of the 
elastic layer 70b to request length and formed surface 70c by dipping on it, although it 
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has not carried out cutting ends at the time of creation, after forming these each 
class, it may cut ends, and should just make thin thickness of surface 70c of the 
portion equivalent to the both ends after cutting. 
[0076] 

[Effect of the Invention] Since electrostatic capacity of the both ends of conductive 
rollers which prepared the two or more layers rubber layer on redding which served 
both as the electric supply electrode, such as an electrification roller and an imprint 
roller, was made larger than the electrostatic capacity of other portions according to 
this invention as explained above Even if the resistance of both ends is rising by 
distortion of both ends which entered at the time of roller creation, uniform 
electrification current and imprint current can be acquired by the roller longitudinal 
direction by impression of bias, and a picture without an edge fogging or edge spilling 
can be acquired. Moreover, since the method of changing the electrostatic capacity 
also makes thin rubber layer thickness of the half^electric conduction of the two or 
more layers rubber layers of an electrification roller at roller both ends or only makes 
thin rubber layer thickness of the surface of the two or more layers rubber layers of 
an imprint roller at roller both ends, it is easy. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the cross-sectional view showing the electrification roller concerning 
one example of the conductive roller of this invention. 

[Drawing 2] It is drawing of longitudinal section of the electrification roller of drawing 
1. 

[Drawing 3] It is drawing showing the distribution of the longitudinal direction of the 

electrostatic capacity of the electrification roller of drawing 1 with the distribution in 

the case of the electrification roller of the example of comparison. 

[Drawing 4] It is drawing showing the distribution of the longitudinal direction of the 

electrification current of the electrification roller of drawing 1 with the distribution in 

the case of the electrification roller of the example of comparison. 

[Drawing 5] It is drawing of longitudinal section showing the electrification roller 

concerning other one example of this invention. 

[Drawing 6] It is drawing showing the distribution of the longitudinal direction of the 
electrostatic capacity of the electrification roller of drawing 5 with the distribution in 
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the case of the electrification roller of the example of comparison. 

[Drawing 7] It is drawing showing the distribution of the longitudinal direction of the 

electrification current of the electrification roller of drawing 5 with the distribution in 

the case of the electrification roller of the example of comparison. 

[Drawing 8] It is the cross-sectional view showing the imprint roller concerning one 

example of further others of this invention. 

[Drawing 9] It is drawing of longitudinal section of the imprint roller of drawing 8 . 
[Drawing 10] It is drawing showing the distribution of the longitudinal direction of the 
electrostatic capacity of the imprint roller of drawing 8 with the distribution in the 
case of the imprint roller of the example of comparison. 

[Drawing 1 1] It is drawing showing the distribution of the longitudinal direction of the 
imprint current of the imprint roller of drawing 8 with the distribution in the case of the 
imprint roller of the example of comparison. 

[Drawing 12] It is the schematic diagram showing image formation equipment. 
[Drawing 13] It is the cross-sectional view showing the photoconductor drum installed 
in the image formation equipment of drawing 12 . 

[Drawing 14] It is the cross-sectional view showing the electrification roller installed 
in the image formation equipment of drawing 12 . 

[Drawing 15] It is the cross-sectional view showing the imprint roller installed in the 

image formation equipment of drawing 12 . 

[Description of Notations] 

1 Photoconductor Drum 

20 Electrification Roller 

20a Podding 

<TXF FR=0001 HE=020 WI=080 LX=0200 LY=0300> 20b Elastic layer 

20c Resistance adjustment layer 

20d Protective layer 

70 Imprint Roller 

70a Podding 

70b Elastic layer 

70c Surface 
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^ftffi«tt7>i|^-^Sti-5. 
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[0 0 3 9] StSiiMJl 2 0 c b K »; > zfA(^mm 

[0 040] mmmz o d t f y >z2A(fcmmMt 

LXi7-^>^^W(UX. 10' -10' QcmeSC!^ 
*ffilnJie)^j:or:foO. ^mn-^2 OO^ffi^S^lg 
<bLrS-:>-C. ^OT<DSJni^l[@2 0 c-^?ittll2 0 

[0 04 1 ] ^m^-'y2o^mmr^(^atm^(Dyj& 
i)mmxt^f)K ^mmmx^t. sittszobtsM^jiK 

JS!nlll^2 0 c*J<i:O'<Sffi®2 0d«7'-f -yb-> 
[004 2] fs^jr^D-i^. ^?f^M04^.CvtcS^2 0 a ^ 

2 0 a<Di1-M±tc5ittB2 0 b ^J^^L. oi^r:^'-^ 

20 b±tcStnPSjl2 0 c^SJfijcO. '^C^-CSnO, 

c±^c{^SI12 0d^ff^^'r'5»ciK:<f:?). mSloSS 
(7>^ma-5 2 07:>sf#e>n€»o 

[0 04 3] «±©e«^CD«SP - ^7 2 0 (D:^ftcDlg! 

5-39' ii^cCorc^-So 
[0044] ^^0-^2 0O5S14M2 0 

mmm^c jz ^ 20b (^c^^yfi^mm^xm^f^^x 

[0 04 5 ] -ecr. :^mMX{t. ^mn-^2 OCDM 
2tc^'rj:^cc. ^^n--^2 0(DSffi®:;J)>6:^^:/?f^ 

tCl 5%«F^(DffigPg©fimga^. ^W.U-'yZOO 

[0 046] :$:mmwc^n{t. ^^n-^ 2 0 (D&m 

mtf^h 1 2%^rCDfflSPgC0Jg}niSS[® 2 0 c 1 CDiP^ 40 

c 1 . ^(Dm(osi^^<Dmmmim2 o c 2cd;?$ d 

c2tLX. Dcl^Dc2J:0»<. o^ODcK 
Dc 2i:'r^C<i:^C<J:»3. ^mn-^ 2 0 cD^^SBgCD 

ffiSii^Ji2 0 cCDil$<7)lig^ti. ffi5iiiil®2 0 CO 
x>f b>yK:^€>^Xji®^^mn--5 2 oco^SBg^: 

[0 04 7] *iS5feWc*5l^'C. ^Sa-'^2O0CiH5 
mmCD;^f'>UXCD»S (il?0. 0 5mm)*«t# 
^mP-^2 0<7)S^2 0 aiXf-X^J^^SScDM 50 
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CC. 65 0 VCDDCHEiC 1 5 0 0 Vpp. 1 6 0 0Hz 

(DAcmK^mm:Lfc^m^^^r:^^wmLx. ^ma 
^^^^msdc^ Acmssfit^04icmt-o tm(Dfci^ 

CC. Se5^(5[)cl:^{C. ^mn-^2 0CDfilSI^Sjl2 0 c 
[0 04 8] aS^C^fJ^-^^C. 

2 0 - ^ 2 0 (DS^:^f^w^aJ'CP^s 

r X (7) En Jjn^ i: 0 is^^fe k a ^ ^m*r ^ cd ^+^3^c a 
cmm^mu-r^ctiy^x^x. &^i^mxm-fj:Ac 
mm^WL-rcti^x^. fie-^riS^tK^Ai^^^:^!^ 

[0 04 9] ctitcML. tmm(o^mvi-'7x\it. ^ 

tfoTi^i^cCc^co'c. m^ti^Acmmt. t&tKom^^m^ 

[0 05 0] *^Wc*5l^r. ^ma--^2 0^^1 

2<ommmfm»<Dmi^ k^a i osm^cffltir . ffiggp 
c\ imi&mmm(fC^BmmsLx+^(^miM^'^fci^ 

[0 05 1 ] t<±cD<J: ^^c. :^mmmtfCj:tif,:X. ^Mu 

-•720 (Dg^TSif^wssBtcoiir. mmmm 20c 

^20 (oii^f&mmmm <rj:^ tcmm^x h . ^m^^ 
>f r ;^BnflntCct 0 ffli^fe K ^ ACD^^stcdZ^/^ a c ^mn 
Wt^mULx. .^^F^A^g^^r^-ci^j-tc^mr 
-e<D*S^. ^m^^K^(Drj:i.mi^^W^Cti)^X^ 

[0 0 5 2 ] |ISifi?lJ2 

m-rmmmx^y^o 

[0 0 5 3 ] :^mmmx^t. m 5 (^cm-rj: ^ ^mn 

-'7 2 0<DS^E;&:>e> 1 0%^rcDfflg|5gO^SI12 0 
dlCDJl^^DdK 't(Om<DSI^^(Ommm2 0 d2(D 
m^Dd2tbX. Dd 1 ^Dd 2 J:«:)fi< . -^^^^ D 

d i<Dd2t'r^cti,c^^. ^mu-^2oco&m 
L//co mmm2 od (om^ommu. i^i^icc. ffis®2 

0 d<Df'^ b'>^CCj:^^XiI]g^^^n-^2 OcDi^ 
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[0 054] *SlifeWc4c5C:t^^^n-^2 ocDfims 

isbifC^ se*cDj:^cc, ^mu-z^2 0(Dmmm2 0 d<D 
[005 5] i?msa<t Ac^fiicDa'j^a^. mmm 

1 il^I^r. i|ii5mmCD;:^r'>UXC0^S (Jl$ 0. 0 
5mm) ^^Mn-'7 2 0CCiii^m. -€'(DS^2 0 a 
<bX7->PX^^oracc. 6 5 0 VCDDC^BE^ 1 5 0 

ovpp. 1 6 0 oHz (OAcmK^mmLfc^m^^^r 

[0 05 6] S6tc^TJ:^tC. **]S*t?!lco^m P ^ 

2 0 rii . P - ^ 2 0 (DS^;^ f^MSasr^^s 

^ r X CDEflJDCC cfc «9 K ^ A ^ ^ <D(^C+^rj: M 
[005 7] cncc*tL. i:tliJ«?!l0^mP-^t?C3:. ^ 

tf'^r^.^^^ci^cDr. ffin'2>Acm?^t^. tsStom^M^ 

[0 05 8] *:|IMF!lCC:tet>'C. ^^D-^ 2 0^01 
2 CDiil«?g^aOi®* F 7 A 1 OSmtCffil^r . ^J!fe 

[005 9] &.±<o^')i*c. i^mmm^^twt. 

^^m< L/r#m^a^:^^< hfc(DX. ^mn-^2 
:^Bn»ncCci: 0JS3fe ACD^^^c^i^g/^jrAC^mmSS* 

[0 06 0] \^jL±<ommmx\t. t^-rnfe. ^ma-^ 

2 0 (OmK^m 2 0 c ^ /c^^SSH 2 0 d (0~1i<DW 
-C#-5c ^^a-'72 0«. ?»t4H2 0b^^ll 

0 c*5<^0'ffi^Jg2 0 d^fl5^U/cC7)r. {^^B$^MS 

(^mm^msi'r^h(ox$>^xhj:<. WKt^ow^gp 
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[0 06 1 ] ^*tfi^3 

m 8 :^mM(omm&vi - © ^ e ^flfe<D-iiis«?!i^ 
7n-rsi»rH0. 139 msmmx$>^o *smtto- 

®*F^A«:iE^^jfMm. B^^i^F^A 

[0 0 6 2 ] :^mmm<D^m^-'y7 0 {t. t^mmm^ 
117 0 c ^St:f r«^^tiri^6a 

10 [0 0 6 3 ] 5iffil7 0 b^i. EPDMrfA^^jfi, 5^ 

Xtj-7i<>^^WiLxmtK^r^Ct(,cj:K}. 10' 
--10' Qcm (DC2k VEnftJ^) ^gg^OcpSfSJl 

5tF^A<!:Cca^;^cCiE^r.^:,:7-3&sjf^fig$n'5J:^35:. 
^n--^7 Otc®ei^c5gg;&i{^^$n^o 
[ 0 0 6 4 ] ^117 0 c t F y >:3 A^C^mS'Ji L 
XiJ-7i<>^^W^LX. 1 O^-l O^'Qcm^ggOlS 

20 mmmttcmf&Lxi^^. 

[0 06 5] mM^-'yi o^m&r^ttOitm^coyj'm 

[ 0 0 6 6 ] -r^^cCt)-^. fiKffJ(D^CD*vC^^cS^7 0 
7Oa<7:)^ffi±^C?$14;i7Ob^0^L. 
30 :g^OlE^P-^7 0 7:)5f#6n^„ 

[0 06 7 ] &i±(Dmmm(Dmp^u- ^70 o^^cdse 

TX;^-Cli!Slt-C50 0gf#*T<D?i'J5ErJKj 
36--40* ttji-oXi.^^. 

[0 0 6 8] K¥n-^7 0&C*5l^rfe. 5*tt®7 0b 

»sjs?e"r€><Dr. m^yf\^nmsi^xm^f)^x^x. k 

^a-77 OcDMffigpcDfgtA?&^]^< j'cCorfcf). CCDS 
ACK^^^VT;^B^McJ:0®:)feF^A±(Dili 

40 [0 06 9] ^Cr. :^mmxitt. ^^U-^7 0(D 

^ A^s^:?^f^Ti^— ^cK:?^^r^ ^cfc ^ licr^fci^ 

tc, Sg&c^-rJc^^c. fe^P-^7 0CDSffiM)()^6S 

^:&r^i|cc 1 b%m\<D^«(Dmmi 0 c 1 ojis^D 

c 1. -ecOffeCDg[555'CD^I17 0 c 20/l^^Dc 2<bL 
Dc l^Dc2cfcO?i<. oS^)Dcl<Dc2i 
-r^CitCct«5. K:?C1-^7 OOSSSSPgCDltmS^S 

^^(DfiS<Dgp^<D»^saj:o fc:^#< uj^co mmi 0 

50 3lg4K^a-^7 OOffiSBg^fB^-r^SP^riK-r 
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[ 0 0 7 0 ] *Htet^K:*s(,i-c. e:^a-^7 OKifiS 

a. 0®S#7 0 a i;^7^>UX»ffi(DPa 

(C. DC2 5 0 0V©lte3?>'WT;^*EPJJDLr. IgSfci 
-7? 0©»SgSi*<Di#»ti:fcDCmi5fe (K^lt 

±{C*jW4»^&*1S1 1 Otc. DCiiSgfii^ia 1 1 {C^ 
■r, tbSHO/c^K:. se*<DJ:^{c, K^a--77 0©a 
117 0 c©)¥$K^{I:«r}#;fc1±^ct>Jt^^co(,ir> ISIfll 10 

1 0*jJ;i>'Hl HCtj^T. 

[0 0 7 1 ] 0 1 07r-rJ:^«c. :$:|ISSFiI©K^a-^ 
70-rtt. ig^a-770 ©S#:^ 1^ W^SiS-cltmS^fi 

ci*sr*. fie-:,t:®i6F7Ai©g#:^(fiiriiifR=&iB 

[0 07 2] CtlCC*fU. i:b«^t?ll©^Sa--7t?«, ^ 

-7©s#:^rsiM^gi5-c»s^a^ii5 < -r c i 
tfr>rti^ci,»©-c> ssnsDC^iiSii. littoiisciM® 

[0 07 3] **J60l!{C*jt,>r, i£3fa-5 7 0*Sl 

[0074] Jii±©j: ^(c. ^mmiicj^tiii. tmo 

-5 7 0©S^:/j|^lM^lCot,>-C. ^7 0c©jl$ 
*W< br»m«fi*A# < Ltc<DX. 7 0 

©f'P^Kaaa*iiS<!&:-,/tM«SSPrfe, ^g:?>'^VT;^ 
EntiDfc J: 0 K ^ A±©iIi«5rlE^-r -5 ©«:£<^!S D 

ciK^fmijai^mor. iais*!S3tF7A©s^:^fDjr 4o 
[007 5] &.±(ommmxt,t. mwa-^'i o «. si 

i'fa®? 0 c*JfJfi£L./c©f . fp^afjcin^^&^wr 

■5^©«H7 0 c©/SES*W< L/r*jWKa:t,^ 

[0076] 

[^Hj©J9im] Jit±sftl?L/cJ;^(c, :4i:^BJ«:J:n«. so 
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SS«r> -€-©ffi©ap^©»msa<*: •) fc:*c* < Lfc© 

■c> p - 5 fpfiSBsw: A o fcmm&i<r>mfyic j: j^ffigp© 

t. iSgP7!i^^O*-5C^*«g|5^i>'fj(0©i^i:(,»il^*f#.S 
ci*i-ctrs. -€-©#SSa*a^S:^^>. # 

«a-^©igs5t®©rfz.)B©^ i^(omm^<r>^j^m<Dm 

)1©:JA)1©^ %©«@©d'A!g©JlS«:0--7Mffl8iJ 

xm<ri>tci-}rj:(ox. mmx^^. 

m 1 ] *^H^©«mtta-^©-SS«6MK:*>*i4«S 
a - 7 *flx-r«»rES-C* 
[02] iai©««n-5®fiSWrffiS-C*S. 

[03 ] 0 1 ©«mn-7 0#m^a©S^:^i^©»^& 
4J:b$5l^©^ma- 7©J«^©^fl?i t ibccTK-raT* 

[ 0 4 ] 0 1 ©^m a - ^ ©^mSiJfE©S#^r|6]©:J}-7S 

[05] *^HJ©fi6©-||JfieiI«:*>*>S^Sn-^?rS^ 
T«S»riD0-C*€>. 

[06] 05©^«n-7©»Sga©g#:&(fiI©^l& 
*J:b^©^«n--7©ii^©»flJi i fc{c5^-r0r* 
4. 

[07] 05 <D^m, a - -7 ©^Mmi?i£©g#5?|ol©^flj 

*i:t«M^©^mn - ^ ©ti^©:»flj <b i ccn^-r 0-e* 

•5. 

[08] *i^?8©3e.«:ffe©-S|]iiSF!lK:*^*^^iK^ci- 

7*^-r«»iffi0-c*s. 

[09] 08©IS^D-7©iJ»rffi0r$)-5. 

[010] 08©«g^n-^©fimsa©s^:^i3j©^ 

flj4J;l^WI©iS¥a-7©lS^©^5>l&<!: <t fe(cS^-r0T 
[011] 08©fe¥D-7©fe:?llSS©S#:ail^©^5> 

[012] mminsL^m.^m-rmmx3b^. 
[0 1 3 ] 0 1 2<Dmm^Wimm.icwtm^infcmft\= 

i^^m-rwmmmx&i>, 

[0 1 4 ] 0 1 2©iietJgfi^Sici9:B3nAi««a- 
7*S^T«l»r®0T?*S. 

[0 1 5 ] 0 1 2©H^ff$Rl^g«:SS3nft:«£3|:p- 

1 syfeK^A 

2 0 wSD--7 
2 0a 
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